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By studying how prairie dogs function at low temperatures without water and a minimum 
of kidney function, James D. Hamilton, a graduate student in zoology at the University of 
Montana in Missoula, hopes to gain an insight into human kidney function which will aid 
doctors in the treatment of kidney problems, such as patients in need of kidney transplants. 
Hamilton, Kankakee, Ill., is doing the prairie dog study as part of his master's 
thesis. "We implant a temperature-sensitive radio transmitter in the abdomen of a black-
tailed prairie dog to monitor the animal's body temperature," Hamilton said. "The slower 
the blips from the transmitter, the lower the body temperature. The reason we are 
monitoring the body temperature is to see how kidneys function at low body temperatures 
as compared with normal temperatures." 
The electronic equipment design used to record the changes in body temperature of 
the prairie dog was developed by William Morrelles, an electronics technician in the 
zoology department. 
''The animal we are studying now has been kept without food or water for 9 days at a 
temperature of 44 degrees Fahrenheit," Hamilton said. "The animal responds by going into 
a state of torpor, or suspended animation, lowering its body temperature to approximately 
57 degrees and sometimes dropping as low as 48 degrees. 
"What is unusual about the black-tailed prairie dog is its ability to come out of 
its hibernation state every two-three days and to raise its body temperature 37 degrees 
without doing any exercise." 
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By contrast, the ground squirrel stays in deep torpor for weeks at a time. Hamilton 
said scientists are not sure how the prairie dog is able to raise its body temperature 
so dramatically. One possibility is that the animal is burning specialized fat tissue, 
controlled by unidentified hormones. 
By understanding the mechanism of hypothermia or lowering the body temperature, 
scientists hope to discover how human beings could lower their body temperatures. 
Hibernation would have immense value in space travel, for instance, since astronauts 
would require far less food, water and oxygen during extended space trips if they could 
hibernate. 
Members of the UM zoology department interested in Hamilton's studies are Dr. E.W. 
Pfeiffer, professor of zoology, and Dr. Delbert Kilgore, assistant professor of zoology. 
Pfeiffer, who has done similar kidney research with porcupines and ground squirrels, 
said there are a number of aspects about Hamilton's work which are of scientific interest. 
"I am most interested in how the kidney functions at the various temperatures recorded," 
Pfeiffer said. "Dr. Kilgore is curious about the temperature cycles the prairie dog has 
exhibited, the wide range in body temperatures within a constant environmental temperature. 
And everyone is puzzled about how the prairie dog is able to withstand dehydration and 
lack of food during long periods of cold, but is unable to withstand the same circumstances 
during warm weather. It seems there are different metabolic pathways involved in the 
animal's response to the different environments." 
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